Proinflammatory cytokines such as interleukin-1/3 (IL-1/ ?) and tumor necrosis factor-a (TNF-a) are secreted proteins produced by a variety of cell types (e.g., monocytes and macrophages) in response to many inflammatory stimuli1~3). These cytokines are known to modulators, which are polypeptides, are needed to be administered intravenously and are easily metabolized in the bloodstream with a short half life. Thus, active research has been carried out to develop stable long-acting agents that are taken by oral administration or by parenteral injections rather than by intravenous infusion.
pp. 703 -709 In a screening program designed to discover novel inhibitors of cytokine production, a basidiomycete, Marasmiellus sp. CL2 1624 was found to produce two novel methyl-5-substituted pyridine-2-carboxylates, CJ-1 4,877 (I) and CJ-14,897 (II) having inhibitory activities for IL-l/J and TNF-a production. In this paper, we report the fermentation, isolation, structure elucidation and biological activities of these compounds. In addition, we describe the structure-activity relationship (SAR) study of the methyl-5 -substituted pyridine-2 -carboxylates.
Results

Isolation
The fermentation broth (4 liters) was filtered after the addition of 2 liters of EtOHand concentrated to an aqueous solution (1 liter). The solution was extracted 3 times with the same volume of w-BuOH. The combinedextracts were evaporated to afford an oily residue. The residue (3.5 g) was applied to a Sephadex LH-20 column (40X500mm, should be attributed to the proton of two hydroxy groups at C-7 and C-8. Thus, the plain structure of I was determined as memyl-5 -(7 , 8 -dihydroxypropyl)pyridine-2-carboxylate. The stereochemistry of I was elucidated by the exciton chirality method13). Treatment of I with />-bromobenzoyl chloride afforded the di-benzoate, CJ-14,916 (V). The UV and CDspectra are shown in Fig. 2 . The CDspectrum ofV did not show the split Cotton effect between two pbromobenzoyl groups at C-7 and C-8, but clearly exhibited negative first and positive second Cotton effects (240 and 225 nm) between the /?-bromobenzoyl group at C-8 and the pyridine ring. Therefore, V gave a negative split CD, suggesting that the possible configuration of V was 7R, SS or 7R, SR (Fig. 3 ). In considering with the coupling constant between H-7 and H-8 (J=4.4Hz), the absolute configuration of V was deduced to be 7R, %S. From the above data, the structure of I was determined to methyl-(7i?,8S)-5-(7,8-dihydroxypropyl)pyridine-2-carboxylate as shown in Fig. 4 .
Structure Elucidation of CJ-14,897 (II) The structure of II was determined by a comparison of its spectral properties with those of I (Fig. 4) . The UVand SEPT. 2001 Fig . 3 . Elucidation ofstereochemistry ofCJ-14,916 (V) by the exciton chirality method. With regard to leucine uptake, both I and II showed rather weak inhibitory potencies with IC50 values of 470 and 1 80^m, respectively.
To examine the SAR of the methyl-5-substituted pyridine-2-carboxylates, two derivatives (III and IV) were prepared, and then evaluated for the inhibitory activities for IL-1/3 and TNF-a production ( Table 2) . Acetoxy groups at C-7 and C-8 (IV) had little effect on potency and selectivity, whereas a carboxylic acid at C-2 (III) had weaker inhibitory activities for IL-1/3 and TNF-a production. On the other hand, fusaric acid14) (a /z-butyl group at C-5 and a carboxylic acid at C-2) and its methyl ester, methyl fusarate, showed no inhibition for IL-1/3 and TNF-a.
Discussions
Two novel methyl-5-substituted-pyridine-2-carboxylates, I and II, were isolated from the fermentation broth of a basidiomycete, Marasmiellus sp. CL21624. These compounds showed inhibitory activities for LPS-induced production of interleukin-1/3 and tumor necrosis factor-a in The SAR study on the methyl-5-substituted-pyridine-2-carboxylates suggests the followings: Fermentati on Marasmiellus sp. CL21624 was maintained on a plate of malt agar medium (malt extract 2.5% and agar 1.5%) for 10-21 days. A cell suspension from the plate (in 2ml of sterile H2O) was used to inoculate two 500-ml flasks containing 100ml of seed medium (glucose 2%, malt extract 2%, yeast extract 0.18%, maltose 0.24% and agar 0.1%). The flasks were shaken at 26°C for 7 days on a rotary shaker with 7-cm throw at 220 rpm in order to obtain a seed culture. The seed culture was used to inoculate forty 500-ml flasks containing 100ml of production medium (potato dextrose broth 2.4%). These flasks were shaken at 26°C for 14 days on a rotary shaker with 7-cm throw at 250 rpm.
Preparation of CJ-1. 
Preparation of Methyl Fusarate
To a solution of fusaric acid (7.5 mg) in diethylether (100 ml), trimethylsilyldiazomethane (1 00 ml) was added. After stirring for 1 hour at room temperature, the reaction mixture was evaporated under N2 gas. The residue was applied to a silica gel plate (Kiesselgel GF254, 10X10cm, Merck), and developed with chloroform-MeOH (95 : 5) to give methyl fusarate (5 mg) as amorphous white powder. 
